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Changing Ownerships: The Future of Private Forests
The number of forest land owners is increasing by approximately 150,000 every year as existing forested parcels are subdivided and sold (Sampson and DeCoster 2000) , resulting in private forests that become parcelized and fragmented. Parcelization refers to the division of land into smaller parcels that are distributed among more owners. Fragmentation is generally discussed in a biological context and refers to the negative impacts on wildlife and forest processes that occur when large contiguous tracts of forest are broken into smaller, disconnected tracts. Research has identified several implications of forest land parcelization, fragmentation, and development:
g Smaller parcels of forest land are generally thought less likely to be managed for timber production (Butler, in press; Cleaves and Bennett 1995; Dennis 1990; Row 1978; Thompson and Jones 1981) . About 77 percent of nonindustrial forest owners manage fewer than 20 acres, and 96 percent manage fewer than 100 acres (Birch 1996). g Residential development on neighboring parcels and population increase can reduce the propensity for implementation of forest management activities (such as tree planting, precommercial thinning) and timber harvesting on existing forest parcels (Kline et al. 2004b , Wear et al. 1999 ). However, these relationships are complex and require further study.
g Fragmentation has a number of biological implications, including spread of invasive species and impacts on wildlife species that depend on interior forest habitat (Danielson et al. 1997 , Riley et al. 2003 , Singleton et al. 2002 .
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FOReST lANd CONveRSiON B etween 1992 and 1997, nearly 1 million acres of nonfederal forest land were converted to developed uses each year (Kline et al. 2004a ). This conversion included development for residential, commercial, industrial, and other purposes. By the year 2030, additional residential development is projected to occur on 44.2 million acres of currently rural private forest land (Stein et al. 2005) . Unlike other forest disturbances such as harvests or fire, houses and other buildings generally represent long-lasting modifications of the landscape that can permanently alter the benefits once provided by the forest, in part because of the effects related to forest parcelization and fragmentation.
Key determinants in land conversion are increasing human populations, rising personal incomes, and changing societal preferences (Alig et al. 2004 , Cho et al. 2005 . Population increases lead to the need for more housing, a factor that is exacerbated by the decreasing household size observed in recent decades-from 3.14 people per housing unit in 1970 to 2.43 in 2000 (USDC Census Bureau 2002); more housing units are now needed to accommodate the population than in previous decades. Rising incomes enable people to build larger primary homes as well as second homes. And society increasingly shows a preference for forested settings, including areas around public lands, as popular locations for new first and second homes (Garber-Yonts 2004 , Johnson and Stewart 2007 , Radeloff et al. 2005 . Housing density is projected to increase substantially on more than 21 million acres of rural lands adjacent to national forests and grasslands between 2000 and 2030 (Stein et al. 2007 ).
As demands for developed land uses increase, so do the incentives to sell land for development. The financial incentive to convert lands now in traditional rural uses (e.g., timber or agriculture production) to developed uses becomes greater as the value of the land in rural uses declines relative to the value of the land for developed uses (such as residential or commercial use). For forest land, decreases in the demand for timber, as a result of changing market conditions in the forest product sectors and other factors, can reduce the value of the land for timber production. Other reductions in the demand for nontimber services from forest land, such as decreasing demand for private land hunting leases, can also reduce the value of land in forest use. Tax structures have also been a factor in land tenure and ownership, in turn influencing current and potential future land use conversion (Hickman 2007).
Finally, as long-term forest land owners age, forest parcels may be divided and sold. A third of America's private forest land owners are 65 years of age or older (Butler, in press); as new generations of owners inherit or purchase these lands, there is increased potential for land use conversion and changes in landowner objectives.
ABOUT FOReSTS ON THe edge ANd THiS RePORT
B ecause of the many public benefits that private forests provide, the Forests on the Edge project, sponsored by the U.S. Department of Agriculture Forest Service, State and Private Forestry, Cooperative Forestry Staff, seeks to improve our understanding of the potential impacts of increases in housing density in private forests and potential effects on the contribution of America's private forests to timber, wildlife, water, and other resources. In this report, we focus on three regions of the country: northwestern Washington, southern Maine, and northwestern Georgia.
These areas were selected for detailed study because the first Forests on the Edge study (Stein et al. 2005 ) revealed that they each contain watersheds that were nationally ranked as high in terms of the percentage of watersheds containing private forest projected to be developed. The previous study, which was based on available data at the national level, served to raise awareness of watersheds across the country where private forests are projected to experience increased housing densities by 2030. This closer look at three individual regions was informed by more site-specific data and can help facilitate a better understanding of the conditions and trends that influence land use at local levels. Although residential development is projected to be high in all three case study areas in the upcoming decades, the factors that contribute to the trend differ by region.
MeTHOdS
W e use housing density as the measure for projected increases in residential development, with a primary interest in development projected to occur on rural land.
As with previous Forests on the Edge reports (Stein et al. 2005 (Stein et al. , 2007 , we use the following housing density categories: 
Making the Connection: Watersheds and Forests
Aquatic systems have been shown to be affected by urbanization and residential development (Atasoy et al. 2006 , Pijanowski et al. 2002 , Roth et al. 1996 . Storm runoff from streets, driveways, and rooftops can be laden with pollutants. Additionally, rather than filtering through the forest floor, runoff may enter waterways more quickly via sewer systems. Sediment, contaminants, and removal of streamside vegetation can all affect the characteristics and function of aquatic ecosystems. (Stein et al. 2007 , Theobald 2005 The study described here uses watersheds as the unit of analysis to emphasize the connection between water quality and private forests.
CASe STUdieS

Northwestern Washington: Attracting New Residents in a Changing Forest Resource Base
To complete these case studies, data were gathered from national, state, and local sources. In most cases, comparable data were available for the three case study regions. Individuals with knowledge of local natural resource and land use conditions in all three case study regions were contacted to identify local issues related to residential development and natural resources.
More than half the state of Washington (22 million acres) is forested. Since the mid-1970s, the total amount of forest land in the state has declined by 6 percent (1.4 million acres). The Most of this increase came from people moving into the case study area rather than from natural increase (births over deaths). In each of the three northwest Washington counties, population increase from net domestic migration was more than double the natural increase in population during the 1990s (Washington State Office of Financial Management 2007). As the population has increased in the case study watersheds, so has the number of housing units (table 1) . 
Future increases in housing density-
Of the northwest Washington case study watersheds, the area with highest projected residential growth is the Strait of Because these watersheds are projected to become more urbanized during the next decades, efforts currently underway to protect and restore salmon habitat should account for this expected additional development of the rural landscape. 
The 
Policies, planning, and future growth-
In Maine, land use planning and zoning are primarily the responsibility of local municipalities, although technical assistance is available from regional councils that are funded by the state.
In unincorporated areas or areas with no local government, the state assumes responsibility for developing any zoning ordinances. 
Recent trends-
g Migration is driving population growth in the state.
Between 2000 and 2004, Georgia had the country's fourth highest level of net domestic migration (Perry 2006) . Domestic migration to the Southern States in general is far greater than that to any other region in the country;
as people continue to move to Georgia in particular, additional housing will be required. (table 3) .
Etowah and Coosawattee are closest to the Atlanta metropolitan area and experienced population growth rates that were well above the statewide average. In the Oostanaula watershed, population and housing percentage increases were near the statewide average and well above the national average (13 percent). Population and housing increases in the Conasauga watershed were below the statewide average, but the population increase was still above the national average. 
Future increases in housing density-
The pattern of expansion in northwestern Georgia more closely resembles that in southern Maine than that in northwestern Washington ( fig. 9 ). This is likely a reflection of the (Stein et al. 2005) .
g Similar to the pattern in Maine, extensive transportation networks and existing population centers will likely support continued dispersed residential development in other areas of northwestern Georgia.
Policies, planning, and future growth-
Georgia has established a number of statewide goals for land use planning. Municipalities and county governments complete comprehensive plans and are required to meet the state's minimum standards for planning. Regional development centers are available to assist local governments with this planning.
Regional and statewide planning also exists in Georgia, with emphasis on a broader perspective and focus on issues that are beyond the jurisdictions of local governments.
As with the other case study areas, watershed function and land use are closely linked. The Etowah watershed, for example, is home to three species of darters (Etheostoma spp.) that are protected under the ESA. An effort is underway to write a habitat conservation plan, as permitted under the ESA, so that Georgia, these networks are much more extensive than in Washington, thus supporting more dispersed development in some areas of those states. The amount of public land in Washington, and the state's topography, also influence the pattern of residential development there.
g Land use planning mechanisms in the three states will influence the pattern of housing density in each study area.
Similarities and differences among the watersheds in these three states underscore the level of complexity at work across the Nation as housing density increases affect private forests, their resources, and benefits. Other watersheds, in other states, are likely to be affected differently. In many places, more houses will also mean increases in other kinds of development: more schools, more commercial and industrial buildings, and more infrastructure such as roads and bridges. It is at the local level where scientists, resource managers, landowners, and communities will contend with the challenges of planning for sustainable growth while conserving the ability of private forests to provide valuable ecosystem services and economic opportunity far into the future. 
